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(57)Abstract: *i*«*<*»«Mto*a/M***w 
PROBLEM TO BE SOLVED: To improve efficiency of a power 
amplifier and to prevent deterioration of individual code multiplex 
signals, by suppressing the peaks of carrier multiplex signals. 
SOLUTION: A detection section (54) for detecting the peak of a 
carrier multiplex signal is provided, in parallel with a main signal 
system; an amplitude control section (56) monitors the amplitude of 
the carrier multiplex signal; and when the amplitude of the signal 
exceeds the pre-set value, the section (56) suppresses the 
amplitude of the code multiplex signal before being carrier- 
multiplexed in the main signal system to suppress the peak of the 
carrier multiplex signal. The section (56) executes the steps of: (1) 
selecting a plurality of signals, each having a maximum amplitude or 
having a large amplitude from among the code multiplex signals, and 
(2) when the amplitude exceeds the pre-set value, multiplying the 
code multiplex signal selected in the step (1) by a suppression 
coefficient to suppress the peak of the carrier multiplex signal. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the sign multiple-signal sending set which carries out carrier multiplex [ of the sign multiple signal ], 
amplifies this carrier multiple signal, and is transmitted Carry out carrier multiplex [ of two or more sign multiple 
signals 1 and the 1st carrier multiple signal is generated, this — the 1st carrier multiplex circuit which amplifies the 
1st carrier multiple signal and transmits — When the amplitude of the 2nd carrier multiple signal which outputs said 
two or more sign multiple signals from the 2nd carrier multiplex circuit which carries out carrier multiplex, and said 
2nd carrier multiplex circuit is supervised and this signal amplitude exceeds the set point, It has the amplitude 
control section which oppresses the amplitude of said sign multiple signal in front of carrier multiplex [ in the 1st 
carrier multiplex circuit ]. Said amplitude control section When the amplitude of the selection section which chooses 
the large sign multiple signal of the effect which it has on the peak value of the 2nd carrier multiple signal, and the 
2nd carrier multiple signal exceeds the set point, The sign multiple-signal sending set characterized by having the 
signal oppression section which carries out the multiplication of the oppression multiplier to said selected sign 
multiple signal, and oppresses the peak of the 1st carrier multiple signal: 

[Claim 2] In the sign multiple-signal sending set which carries out carrier multiplex [ of the sign multiple signal ], 
amplifies this carrier multiple signal, and is transmitted Carry out carrier multiplex [ of two or more sign multiple 
signals ], and the 1st carrier multiple signal is generated, this — the 1st carrier multiplex circuit which amplifies the 
1st carrier multiple signal and transmits — When the amplitude of the 2nd carrier multiple signal which outputs said 
two or more sign multiple signals from the 2nd carrier multiplex circuit which carries out carrier multiplex, and said 
2nd carrier multiplex circuit is supervised and this signal amplitude exceeds the set point, It has the amplitude 
control section which oppresses the amplitude of said sign multiple signal in front of carrier multiplex [ in the 1st 
carrier multiplex circuit ]. Said amplitude control section The oppression multiplier decision section which 
determines the oppression multiplier which oppresses the amplitude of said sign multiple signal when the amplitude 
of the 2nd carrier multiple signal exceeds the set point. When the amplitude of the weighting section which performs 
weighting of an oppression multiplier according to the amplitude of each sign multiple signal, and said 2nd carrier 
multiple signal exceeds the set point. The sign multiple-signal sending set characterized by having the signal 
oppression section which carries out the multiplication of said oppression multiplier by which weighting was carried 
out to said each sign multiple signal, and oppresses the peak of the 1st carrier multiple signal. 
[Claim 3] In the sign multiple-signal sending set which carries out carrier multiplex [ of the sign multiple signal ], 
amplifies this carrier multiple signal, and is transmitted Carry out carrier multiplex [ of two or more sign multiple 
signals ], and the 1st carrier multiple signal is generated, this — the 1st carrier multiplex circuit which amplifies the 
1st carrier multiple signal and transmits — When the amplitude of the 2nd carrier multiple signal which outputs said 
two or more sign multiple signals from the 2nd carrier multiplex circuit which carries out carrier multiplex, and said 
2nd carrier multiplex circuit is supervised and this signal amplitude exceeds the set point, It has the amplitude 
control section which oppresses the amplitude of said sign multiple signal in front of carrier multiplex [ in the 1st 
carrier multiplex circuit ]. Said amplitude control section Difference is divided equally, the operation part which 
calculates the difference of the amplitude of this carrier multiple signal, and the set point when the amplitude value 
of the 2nd carrier multiple signal exceeds the set point — this — Or when the amplitude of a means to carry out 
weighting, to distribute according to the amplitude of a sign multiple signal, and to generate an amplitude oppression 
signal, and said 2nd carrier multiple signal exceeds the set point, The sign multiple-signal sending set characterized 
by having the signal oppression section which subtracts said amplitude oppression signal and oppresses the peak of 
a carrier multiple signal from said each sign multiple signal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sign multiple-signal sending set which carries out carrier 
multiplex [ of two or more sign multiple signals ] T and is transmitted especially with respect to a sign multiple-signal 
sending set. 
[0002] 

[Description of the Prior Art] The wireless access method using the code division multiple access 
(CDMA:CodeDivision Multiple Access) method as a next-generation digital migration communication mode is 
examined. A CDMA method is the point-^to-multi point connection approach which used spread spectrum 
communication, with a sign, carries out multiplex [ of the transmission information on two or more channels (user) ], 
and transmits it through transmission lines, such as a wireless circuit. 

[0003] Drawing 1 5 is the conventional block diagram of the CDMA transmitter which carries out sign multiplex [ of 
the transmit data of an n channel ], and transmits it. The inside of drawing, 1 1 1-1 1 n — respectively — the 1 — the 
serial data D1-Dn of the n-th channel — every 1 bit — alternation — distributing — I component (In-Phase 
compornent) data Dij G = 1 . 2, ... n) and Q component () [ Quadrature ] The serial / parallel-conversion section 
changed into two sequences of the compornent data Dqj (j= A, 2, ... n) (S/P transducer), The diffusion circuit which 
carries out the multiplication of the diffusion sign sequences Cu and Cqj to the data Dij and Dqj of two sequences 
each 121~12n, The synthetic section which 13i compounds the diffusion modulating signal of I component outputted 
from each diffusion circuits 121-12n, and outputs the sign multiple signal VI of I component, 13q is the synthetic 
section which compounds the diffusion modulating signal VQ of Q component outputted from each diffusion circuits 
121-12n, and outputs the sign multiple signal of Q component, and constitutes the sign multiple-signal generation 
section 10 by the above. 

[0004] In a filter 14, 14i and 14q are chip plastic surgery filters which restrict I of a sign multiple signal, and the band 
of Q component, and 15i and 15q are DA converters which carry out the DA translation of the output of each filters 
14i and 14q in DA converter 15. It is the power amplifier inputted into the quadrature modulation machine which 16 
gives quadrature modulation to the sign multiple signals VI and VQ of I and Q component, and is outputted, and the 
antenna which 17 amplifies a quadrature modulation machine output and does not illustrate. The quadrature 
modulation machine 16 carries out the multiplication of the carrier signal cosomegat to the output signal of DA 
converter 15i, carries out the multiplication of -sinomegat to the output signal of DA converter 15q, and compounds 
and outputs each multiplication result. 

[0005] In a CDMA method, since the amplitude (output of the synthetic sections 1 3i and 1 3q of drawing 15 ) of a 
sign multiple signal serves as the electrical-potential-difference sum of the signature (the number of channels, or 
the number of users) which carries out multiplex, the maximum electric power Pmax is proportional to the square of 
a multiplex number. That is, the output of each diffusion circuit is +1 or -1, the maximum amplitude of a sign multiple 
signal when +1 is outputted is set to n from all the diffusion circuits of an n channel, and maximum electric power is 
proportional to n2. On the other hand, mean power Pmean is proportional to multiplex [ several n ]. As mentioned 
above, the peak factor (= Pmax/Pmean) of a sign multiple signal when there is multiplex [ much / several n ] 
becomes large. 

[0006] Generally, in radio, the frequency band used for a communication link is restricted. For this reason, it is 
necessary to suppress low expansion (increase of spurious radiation power) of the frequency spectrum by the 
nonlinear distortion of power amplifier 1 7 ( drawing 15 ). That is, since expansion of frequency spectrum becomes 
causes, such as contiguity active jamming, it is necessary to suppress the expansion low. When amplifying a sign 
multiple signal with power amplifier from this demand, it is necessary to make it have to operate in a linearity field, 
and the big output back off must be taken. However, if the output back off is enlarged, the problem degraded 
remarkably will produce the power efficiency of power amplifier. On the other hand, if sufficient output back off is 
not taken, expansion of spectrum is produced by nonlinear distortion of power amplifier, and the problem on which 
the frequency use effectiveness of a system is reduced arises. 

[0007] Drawing 16 is the AM-AM property (input control power/gain characteristics) of power amplifier, and drawing 
1 7 is the example of the AM-PM property (input control power/phase characteristic) of power amplifier. While input 
control power of power amplifier is small, gain characteristics and a phase characteristic are flats, and the input- 
output behavioral characteristics are linearity, and do not carry out phase rotation, either. However, if it becomes 
more than level with input control power, while gain will begin to become small, phase lag occurs, and each property 



becomes nonlinear. The output power level in which gain fell by 1dB is called 1dB compression level, and the 
difference of this level and an average power output is the output back off OBO. In this nonlinear amplifier, even if 
the mean power level of an input signal exists in the linearity part, by the balance of the output back off OBO and a 
peak factor, 1dB compression level is exceeded, distortion occurs, and frequency spectrum expands the signal of 
the maximum power level or the level near it. As mentioned above, in a CDMA transmitter, since the peak factor is 
very large, this problem is serious. 

[0008] Then, when the mean power level of an input signal is lowered and the output back off OBO is enlarged so 
that 1 dB compression level may not be exceeded at the time of input signal arrival of the maximum power level, 
distortion does not arise but there is also no expansion of frequency spectrum. However, lowering mean power level 
reduces the power efficiency of power amplifier. As mentioned above, when the mean power level of an input signal 
was. lowered conventionally and expansion of the distortion in power amplifier (the output back off OBO is large) or 
frequency spectrum was prevented, the power efficiency of power amplifier declined, and when the power average 
level of an input signal was raised and the effectiveness of power amplifier (the output back off OBO is small) was 
gathered, the distortion in power amplifier occurred, and there was a problem which frequency spectrum expands 
conversely. Moreover, DA converters 1 5i and 1 5q are required of the configuration which generates a sign multiple 
signal by digital signal processing as shown in drawing 15 . The quantifying bit number of this DA converter is limited, 
and the full scale is set up so that the maximum of a sign multiple signal can be outputted. However, in a CDMA 
transmitter, since the peak factor of a sign multiple signal is very large, the number of effective bits to the signal of 
the mean power circumference with high occurrence frequency decreases, and a quantization noise becomes large. 
Degradation by this quantization degrades the noise floor of for example, a spectrum property etc., and causes 
contiguity active jamming. 

[0009] As mentioned above, the sign multiple-signal sending set which formed the signal peak oppression section 20 
which oppresses the peak value of a composite signal as shown in drawing 18 is proposed (JP.1 0-1 7841 4A). In 
addition, in drawing 18 , the same sign is given to the same part as drawing 15 . The signal peak oppression section 
20 detects the envelope of a sign multiple signal, compares an envelope value with setting level, and when an 
envelope value is more than setting level, it oppresses peak value by asking for the attenuance which makes this 
envelope value setting level, and carrying out the multiplication of this attenuance to the sign multiple signals VI and 
VQ. As mentioned above, even if it can make a peak factor small, consequently the output back off OBO is small by 
oppressing the peak value of a sign multiple signal, the maximum power level of an output signal can be prevented 
from exceeding 1 dB compression level. That is, the effectiveness of power amplifier can be improved and, moreover, 
distorted generating and expansion of frequency spectrum can be prevented. Moreover, the maximum output 
amplitude of a filter 14 is used as the full scale of DA converter 15. Even if such, since the peak factor is small, the 
number of effective bits to the signal of the mean power circumference with high occurrence frequency can be 
made [ many ], and the noise floor of output spectrum can be reduced, and the necessary number of bits of a DA 
converter can be reduced. 
[0010] 

[Problem(s) to be Solved by the Invention] Although the base station equipment treating two or more channels 
generates the signal by which sign multiplex was carried out as mentioned above, the function which carries out 
carrier multiplex [ of further two or more sign multiple signals ]. and is transmitted according to increase of the 
number of channels which carries out multiplex is required. Drawing 19 is the block diagram of the sign multiple- 
signal sending set which carries out carrier multiplex [ of two or more of these sign multiple signals ], and is 
transmitted, carries out n carrier part multiplex [ of the sign multiple signal ], and has the transmitted configuration 
which carries out power amplification. 1 1-1n are the sign multiple-signal transmitting sections for one carrier, 
respectively, has the configuration of drawing 18 and abbreviation identitas, and gives the same sign to the same 
part, in addition — a sign — a multiple signal — transmission — the section — 1 1 - one — n — setting — a DA 
converter — illustration — omitting — replacing — each — quadrature modulation — a signal — a RF — a signal - 
- frequency conversion — carrying out — a sending circuit — ( — TX — ) — 22 — adding — having — **** . 
Quadrature modulation of the each sign multiple-signal transmitting sections [ 11-1n ] quadrature modulation 
section 16 is carried out with the carrier signal of the frequencies fl-fn of deltaf spacing. The synthetic section 18 
carries out carrier multiplex [ of the sending signal outputted from each sign multiple-signal transmitting sections 
11 -1n ], inputs it into power amplifier 17, and power amplifier amplifies the sending signal by which carrier multiplex 
was carried out, and it emits it from an antenna. 

[0011] Although the sign multiple-signal sending set of drawing 19 can oppress the peak of each sign multiple signal 
in each sign multiple-signal transmitting section 1 1-1n, it is not oppressing the peak produced in carrier multiplex. 
For this reason, the peak factor of the carrier multiple signal finally amplified with power amplifier 1 7 becomes large, 
and there is a problem which falls the effectiveness of power amplifier. Then, although it is possible to perform 
direct peak oppression to a carrier multiple signal, the strain of the signal by oppression degrades spectral 
characteristics. Moreover, by the method which performs peak oppression after detecting the amplitude of a carrier 
multiple signal, after the signal before peak oppression has already inputted into power amplifier, namely, the signal 
before peak oppression inputs into power amplifier, in order to carry out peak oppression, peak oppression control 
becomes slow. 

[0012] As mentioned above, without degrading the spectral characteristics of a carrier multiple signal, the purpose 
of this invention can oppress the peak of a carrier multiple signal, and, moreover, is making it the signal before peak 
oppression not input into power amplifier. Although another purpose of this invention controls the amplitude of each 
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sign multiple signal and oppresses the peak of a carrier multiple signal, even if it is this case, it is preventing signal 
degradation (degradation of modulation precision) of the sign multiple signal of small-size width of face. Another 
purpose of this invention is to enable big peak oppression by controlling the band limit filter of a peak oppression 
signal independently of the band control filter of the main signal system. 
[0013] 

[Means for Solving the Problem] It is the sign multiple-signal sending set which this invention carries out carrier 
multiplex [ of the sign multiple signal ]. amplifies this carrier multiple signal, and is transmitted. (1 ) Carry out carrier 
multiplex [ of two or more sign multiple signals ], and the 1st carrier multiple signal is generated, this — the 1st 
carrier multiplex circuit which amplifies the 1st carrier multiple signal and transmits — (2) The 2nd carrier multiplex 
circuit and (3) which carry out carrier multiplex [ of said two or more sign multiple signals ] When the amplitude of 
the 2nd carrier multiple signal outputted from said 2nd carrier multiplex circuit is supervised and this signal 
amplitude exceeds the set point, It has the amplitude control section which oppresses the amplitude of said sign 
multiple signal in front of carrier multiplex [ in the 1 st carrier multiplex circuit ]. When the sign multiple signal which 
has big effect on the peak value of a carrier multiple signal, for example, a sign multiple signal with the big amplitude, 
is chosen and the amplitude of the 2nd carrier multiple signal exceeds the set point, the 1st amplitude control 
section of this invention carries out the multiplication of the oppression multiplier to the this chosen sign multiple 
signal, and oppresses the peak of the 1st carrier multiple signal 

[0014] When the oppression multiplier which oppresses the amplitude of each sign multiple signal when the 
amplitude of the 2nd carrier multiple signal exceeds the set point is determined, weighting of an oppression multiplier 
is performed according to the amplitude of each sign multiple signal and the amplitude of the 2nd carrier multiple 
signal exceeds the set point, the 2nd amplitude control section of this invention carries out the multiplication of the 
oppression multiplier by which weighting was carried out to each sign multiple signal, and oppresses the peak of the 
1st carrier multiple signal, the time of the amplitude value of the 2nd carrier multiple signal exceeding the set point, 
as for the 3rd amplitude control section — the difference of the amplitude value of this carrier multiple signal, and 
the set point — calculating — this — difference is equally divided to each sign multiple signal, or according to the 
amplitude of a sign multiple signal, weighting is carried out, it distributes, and an amplitude oppression signal is 
generated, from each sign multiple signal, an amplitude oppression signal is subtracted and the peak of a carrier 
multiple signal is oppressed. 

[001 5] As mentioned above, according to this invention, it sets to peak oppression of a carrier multiple signal. The 
carrier multiplex circuit different from the carrier multiplex section of the main signal system for peak detection is 
prepared. Since the peak of a carrier multiple signal is detected using this and the signal amplitude in front of carrier 
multiplex was controlled The peak of a carrier multiple signal can be oppressed, since peak detection time can be 
shortened according to this invention, the short-time delay section is prepared and the signal before peak 
oppression can be prevented from moreover inputting into power amplifier, without degrading the spectral 
characteristics of a carrier multiple signal. Moreover, when according to this invention controlling the amplitude of 
each sign multiple signal and oppressing the peak of a carrier multiple signal, in order to carry out weighting of the 
amount of oppression based on the magnitude of the amplitude which only a sign multiple signal with the big 
amplitude which affects a peak carries out amplitude oppression, or affects a peak, the sign multiple signal of small- 
size width of face does not deteriorate by peak oppression control of a carrier multiple signal (degradation of 
modulation precision). 

[0016] Moreover, peak oppression can be easily performed by constituting so that oppression may carry out the 
multiplication of the oppression multiplier to the sign multiple signal of required time of day and the peak value of a 
carrier multiple signal may be oppressed. Moreover, with the configuration which subtracts a peak oppression signal 
from a sign multiple signal, a bigger peak oppression is attained by permitting degradation of some spectrum by 
controlling the band limit filter of a peak oppression signal independently of the band control filter of the main signal 
system, and setting the band limit filter of a peak oppression signal as a suitable property. 
[0017] 

[Embodiment of the Invention] (A) 1st example drawing 1 is the block diagram of the sign multiple-signal sending set 
which is the 1 st example of this invention which carries out carrier multiplex [ of two or more sign multiple signals ], 
and is transmitted, carries out n carrier part multiplex [ of the sign multiple signal ], and has the transmitted 
configuration which carries out power amplification. The adder unit which the sign multiple-signal transmitting 
section for one carrier and 52 add the RF signal for n carrier outputted from each sign multiple-signal transmitting 
section 51 1-51 n, respectively, and is outputted, and 53 are power amplifier which amplifies the multiple signal for n 
carrier and is inputted into an antenna (not shown). The sign multiple-signal transmitting sections 511-51n and an 
adder unit 52 constitute the 1st carrier multiplex circuit 50 of the main signal system. The multi-carrier peak 
detector of a peak detection system where 54 carries out carrier multiplex [ of each sign multiple signal ] for peak 
detection (2nd carrier multiplex circuit), When 55 supervises the amplitude of the carrier multiple signal outputted 
from the multi-carrier peak detector 54 of 2 and this signal amplitude exceeds the set point, the oppression 
multiplier operation part which outputs the oppression multiplier z, and 56 — the oppression multiplier z and each 
sign multiple-signal x1 (t) - it is the amplitude control section which oppresses the amplitude of each sign multiple 
signal based on the amplitude value of xn (t). 

[0018] 511-51n of sign multiple-signal transmitting sections is equipped with the same configuration, and the sign 
multiple-signal generation section 61 compounds two or more diffusion data diffused with the predetermined sign, 
respectively, and outputs a sign multiple signal. The peak oppression section 62 detects the envelope of a sign 
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multiple signal, compares an envelope value with setting level, and when an envelope value is more than setting 
level, it oppresses peak value by asking for the attenuance which makes this envelope value setting level, and 
carrying out the multiplication of this attenuance to a sign multiple signal. The delay section 63 is delayed in time 
amount until the oppression multiplier which decreases the peak of a carrier multiple signal can be found, and the 
output signal of the peak oppression section 62. 

[0019] A filter 64 is a chip plastic surgery filter which restricts the band of the sign multiple signal which is 
outputted from the amplitude control section 56, and by which amplitude control was carried out. Spectrum 
distribution of a sign multiple signal should be shown as the continuous line SPC of drawing 2 (a). It has a sine 
curvilinear configuration and the band more than I/Tc (Tc is a chip period) is unnecessary. Then, the filter which has 
the frequency characteristics shown by the dotted line A band-limits. B is the frequency characteristics of an ideal 
filter. By the way, it is necessary to make it the synthetic property of a filter prepared in a transmitter and each 
receiver become the dotted line A of drawing 2 (a) in wireless. Then, the approach of distributing so that root roll- 
off-characteristics C shown at drawing 2 (b), respectively may be set to the chip plastic surgery filter 64 and the 
synthetic filter shape of a transceiver machine may turn into the property A shown in drawing 2 (a) or drawing 2 (c) 
is common. 

[0020] The frequency shift section 65 carries out the multiplication of the carrier frequencies f1-fn to a sign 
multiple signal, and carries out a frequency shift As drawing 15 explained, specifically, the frequency shift section 65 
consists of the quadrature modulation sections (QMOD). The quadrature modulation section carries out the 
multiplication of the carrier signal cosomegait to I component. of the sign multiple signal outputted from the sign 
multiple-signal generation section 61, carries out the multiplication of -sinomegait to Q component, and compounds 
and outputs each multiplication result. A sending circuit 66 carries out frequency conversion of the output of the 
quadrature modulation section 65 to a RF signal, and inputs it into an adder 52. In addition, although frequency 
conversion of the output signal of each quadrature modulation machine 65 is separately carried out to the RF signal 
by a diagram, the output signal of each quadrature modulation section can be compounded, and it can also 
constitute so that frequency conversion of the synthetic modulating signal may be carried out in one sending circuit 
(TX) and it may input into an adder unit 52. 

[0021] the multi-carrier peak detector 54 — setting — frequency shift section 54a1-54an — the sign multiple 
signal x1 (t), x2 (t), and ... carrying out the multiplication of the carrier frequencies fi-fn to xn (t), a frequency shift 
is carried out, and synthetic section 54b carries out frequency multiplex [ of each sign multiple signal by which the 
frequency shift was carried out ], and outputs a carrier multiple signal, the sign multiple signal x1 (t), x2 (t), and ... if 
xn (t) is digital — frequency shift section 54a1-54an — the sign multiple signal x1 (t), x2 (t), and ... xn (t) — exp 
(jomegaone t), exp (jomegatwo t), and ... the multiplication of the exp (jomegant) (omegan=2pifn) is carried out, and a 
frequency shift is given. Since the sign multiple signal of each carrier is given as a sample train of the chip time 
amount Tc, the multi-carrier peak detector 54 performs a frequency multiplex operation as an impulse train as 
shows this to drawing 3 (A). 

[0022] The oppression multiplier operation part 55 will output the oppression multiplier z= 1, if a carrier multiple 
signal is below set point upsilonc, and with [ operation part ] the set point [ beyond ], it outputs the predetermined 
oppression multiplier z «1). Specifically, it asks for an oppression multiplier by (1) and (2) types. The sign multiple 
signal after xi (t) and amplitude oppression is set to yi (t) for a sign multiple signal among a formula. Here, x and y is 
[ real number and omegai of complex (equivalence baseband expression) and g ] the angular frequency of a carrier, 
yi (t) = {g(|z (t) |)/|z(t) |}, xi (t) (1) | z(t) |=sigmaixi(t) exp Oomegait) (i= 1 - N) (2) Here, g (|z (t) |) is a function which 
controls oppression, and, in the case of a hard clip which hangs a limiter on an envelope by threshold level upsilonc, 
is given by (3a) and the formula (3b). 

g(|z (t) |) =|z| In the case of |z|<=upsilonc (3a) g(|z (t) |) =upsilonc In the case of |z|>upsilonc (3b) In addition, the 
oppression multiplier z is given by degree type z=g(|z (t) |)/|z(t) |. 

[0023] In the amplitude control section 56, 56a 1 1 to 56a 1n of multiplication sections carries out the multiplication of - 
the oppression multiplier to each sign multiple signal xi (t). A comparator 56a2 compares the amplitude of each sign 
multiple signal, and determines two or more large signals of the effect which it has on the peak value of a carrier 
multiple signal, for example, the sign multiple signal of max [ amplitude ], and big sign multiple signals of the 
amplitude. If the selection section 56a3 is the oppression multiplier z= 1, it will input the oppression multiplier z= 1 
into 56a11 to 56a1n of each multiplication section. Consequently, the multiplication section output is the same as an 
input, and oppresses neither of the sign multiple signals. However, if the selection section 56a3 is the oppression 
multiplier z< 1, the amplitude will input this oppression multiplier z into the multiplication section according to max or 
two or more sign multiple signals with the big amplitude, and it will input 1 into other multiplication sections. 
Consequently, signal amplitude is oppressed only for a sign multiple signal with the large effect which it has on the 
peak value of a carrier multiple signal, and the peak of a multi-carrier is oppressed. In this case, since the small sign 
multiple signal of the effect which it has on the peak value of a carrier multiple signal is not oppressed, it is effective 
in the ability to prevent signal degradation (degradation of modulation precision) of this small-size width-of-face 
signal. 

[0024] - Modification drawing 4 of the 1st example is the 1st modification of the 1st example, and gives the same 
sign to the same part as the 1st example of drawing 1 . a different point — the multi-carrier peak detecting-element 
54 interior — step-izing — section 54c1~54cn is prepared, as shown in drawing 3 (B), the exaggerated sample of 
the sign multiple signal of each carrier is carried out, and it changes into a step function, and is the point of 
performing a frequency shift and a frequency multiplex operation, after an appropriate time. 



[0025] Drawing 5 is the 2nd modification of the 1st example, and gives the same sign to the same part as the 1st 
example of drawin g 1 . A different point prepares filter 54d1-54dn in the multi-carrier peak detecting-element 54 
interior, carries out the exaggerated sample of the sign multiple signal of each carrier, shapes it in waveform with a 
filter, and is a point of performing a frequency shift and a frequency multiplex operation, after an appropriate time. 
By using the same properties (for example, root REIZU docosa in etc.) as the filter 64 of a sending-signal system for 
filter 54d1-54dn, the peak of an exact carrier multiple signal is detectable. However, delay becomes large. By on the 
other hand using a simple property. (convergence of an impulse response being early) for filter 54d1-54dn, the peak 
of a carrier multiple signal more exact than a step function can be detected, and, moreover, delay can be made 
small. 

[0026] - Modification drawing 6 of an amplitude control section and drawing 7 are the modifications of the amplitude 
control section 56, and these amplitude control sections choose the output to which oppression carried out the 
multiplication of the oppression multiplier to the sign multiple signal of required time of day, and carry out the 
selection output of the signal of the origin which is not oppressed to the signal of the time of day when oppression 
is unnecessary. In the amplitude control section of drawing 6 , 56b1 1 to 56b1n of multiplication sections carries out 
the multiplication of the oppression multiplier z to each sign multiple signal xi (t). A comparator 56b2 compares the 
amplitude of each sign multiple signal xi (t), and it determines to be the signal which should oppress the large signal 
of the effect which it has on the peak value of a carrier multiple signal, for example, the sign multiple signal of max 
[ amplitude ], and two or more big sign multiple signals of the amplitude. Setting in this condition, a comparator 56b2 
is (1 ). When it is not oppression timing (at the time of amplitude oppression needlessness), It points so that each 
sign multiple signal xi (t) may be outputted as it is to 56b31 to 56b3n of selectors. (2) At the time of oppression 
timing (at the time of the amplitude oppression need), it points so that a multiplier output may be chosen to the 
selector according to the sign multiple signal which should be oppressed, and it directs to output the sign multiple 
signal xi (t) as it is to the other selector. Consequently, that to which 56b31 to 56b3n of selectors was outputted as 
it was at the time of amplitude oppression needlessness, without oppressing each sign multiple signal xi (t), and they . 
outputted the sign multiple signal with the small amplitude as it was at the time of the amplitude oppression need, 
without oppressing, and oppressed the sign multiple signal of max [ amplitude ] or two or more big sign multiple 
signals of the amplitude is outputted. 

[0027] Oppression timing signal ALS is outputted from the oppression multiplier operation part 55 ( drawing 1 ). That 
is, the oppression multiplier operation part 55 does not generate oppression timing signal ALS while outputting the 
oppression multiplier z= 1 , if the amplitude of a carrier multiple signal is below set point upsilonc, but it outputs 
oppression timing signal ALS while it outputs the predetermined oppression multiplier z «1) with [ operation part ] 
the set point [ beyond ]. 

[0028] In the amplitude control section of drawing 7 , 56c1 1 to 56c1n of multiplication sections carries out the 
multiplication of the oppression multiplier z or 1 to each sign multiple signal xi (t). A comparator 56c2 compares the 
amplitude of each sign multiple signal xi (t), and it determines to be the signal which should oppress the large signal 
of the effect which it has on the peak value of a carrier multiple signal, for example, the sign multiple signal of max 
[ amplitude ], and two or more big sign multiple signals of the amplitude. Setting in this condition, a comparator 56c2 
is (1). When it is not oppression timing (at the time of amplitude oppression needlessness). It points so that 1 may 
be chosen to 56c31 to 56c3n of selectors, and it is (2). At the time of oppression timing (at the time of the 
amplitude oppression need), it points so that the oppression multiplier z may be chosen to the selector according to 
the sign multiple signal which should be oppressed, and it directs to choose 1 to the other selector. Consequently, 
what outputted 56c1 1 to 56c1n of multiplication sections as it was at the time of amplitude oppression 
needlessness, without oppressing each sign multiple signal xi (t), and the sign multiple signal with the small amplitude 
was outputted as it was at the time of the amplitude oppression need, without oppressing, the sign multiple signal of 
max [ amplitude ] or two or more big sign multiple signals of the amplitude carried out the multiplication of the 
oppression multiplier z, and they oppressed is outputted. 

[0029] (B) 2nd example drawing 8 is the block diagram of the 2nd example of this invention which carries out carrier 
multiplex [ of two or more sign multiple signals ], and is transmitted, and gives the same sign to the same part as the 
1st example of drawing 1 . A different point is the configuration of the amplitude control section 56. The amplitude 
control section 56 is equipped with the configuration which carries out weighting of the peak oppression multiplier z 
for which it asked by the oppression multiplier operation part 55 with the amplitude or power of each carrier signal, 
and carries out multiplication to each carrier. Namely, 56d of oppression multiplier weighting sections, the amplitude 
of each sign multiple signal xi (t) is compared, and, as for 1, a larger (the signal amplitude like a signal with the large 
effect to the peak value of a carrier multiple signal (i.e., signal amplitude)) sign multiple signal determines weight to 
which the oppression multiplier z becomes small. For example, since it is one or less, value z-w which hung weight w 
on the oppression multiplier z is set to w<=1/z, and if it is z= 0.8, it will be set to w<=1.25. Therefore, weight is 
divided into a three-stage with the amplitude as an example, and weight of 1 .0 and a small-size width-of-face signal 
is set [ weight w of a large amplitude signal ] to 1.20 for weight w of 0.8 and an inside amplitude signal. 
[0030] 56d of weighting sections, 1 will input 1 into multiplication section [ 56d / 21-56d ] 2 n as it is, without 
carrying out weighting, if the oppression multiplier z is 1. Consequently, the multiplication section output is the same 
as an input, and oppresses neither of the sign multiple signals. However, if it is z< 1, 1 will input into multiplication 
section [ 56d / 21-56d ] 2 n what applied weight wi to the oppression multiplier z 56d of weighting sections. 
Consequently, signal amplitude is oppressed and the peak of a carrier multiple signal is oppressed for a sign multiple 
signal with the larger effect which it has on the peak value of a carrier multiple signal. In this case, since a sign 
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multiple signal with the small amplitude is seldom oppressed, signal degradation (degradation of modulation precision) 
of this small-size width-of-face signal can be prevented. 

[0031] - Modification drawin g 9 of an amplitude control circuit and drawing 10 are the modifications of an amplitude 
control section, and these amplitude control sections choose that to which oppression carried out the multiplication 
of the oppression multiplier to the sign multiple signal of required time of day, and carry out the selection output of 
the signal of the origin which is not oppressed to the signal of the time of day when oppression is unnecessary. In 
the amplitude control section of drawing 9 , the oppression multiplier weighting section 56e1 compares the amplitude 
of each sign multiple signal xi (t), and a sign multiple signal with signal amplitude larger [ a signal with the larger 
effect to the peak value of a carrier multiple signal ] determines weight to which an oppression multiplier becomes 
small. And the weighting section 56e1 inputs into 56e21 to 56e2n of multiplication sections what applied weight wi to 
the oppression multiplier z, and 56e21 to 56e2n of multiplication sections carries out the multiplication of oppression 
multiplier z-wi to each sign multiple signal xi (t), and it inputs them into 56e31 to 56e3n of selectors. 
[0032] 56e31 to 56e3n of selectors is (1). When it is not oppression timing (at the time of amplitude oppression 
needlessness), each sign multiple signal xi (t) is outputted as it is, and it is (2). The multiplication result of 56e21 to 
56e2n of multiplication sections is outputted at the time of oppression timing (at the time of the amplitude 
oppression need). That is, at the time of amplitude oppression needlessness, 56e31 to 56e3n of selectors is 
outputted as it is, without oppressing each sign multiple signal xi (t), and they oppress and output a sign multiple 
signal with the larger effect which it has on the peak value of a carrier multiple signal for signal amplitude at the 
time of the amplitude oppression need. Consequently, since a sign multiple signal with the small amplitude is seldom 
oppressed, signal degradation (degradation of modulation precision) of this small-size width-of-face signal can be 
prevented. Oppression timing signal ALS is outputted from the oppression multiplier operation part 55 ( drawing 8 ). 
That is, the oppression multiplier operation part 55 does not generate oppression timing signal ALS while outputting 
the oppression multiplier z= 1 , if the amplitude of a carrier multiple signal is below set point upsilonc, but it outputs 
oppression timing signal ALS while it outputs the predetermined oppression multiplier z «1) with [ operation part ] 
the set point [ beyond ]. 

[0033] In the amplitude control section of drawing 10 , 56f of oppression multiplier weighting sections, 1 compares 
the amplitude of each sign multiple signal xi (t), and a sign multiple signal with signal amplitude larger [ a signal with 
the larger effect to the peak value of a carrier multiple signal ] determines weight to which an oppression multiplier 
becomes small, and it outputs what applied weight wi to the oppression multiplier z. Selector 56f21-56f2n is (1). 
When it is not oppression timing (at the time of amplitude oppression needlessness), 1 is chosen and it outputs to 
each multiplication section [ 56f / 31 -56f ] 3 n, and it is (2). The weighting oppression multiplier outputted from 1 
56f of weighting sections is outputted to each multiplication section [ 56f / 31-56f ] 3 h at the time of oppression 
timing (at the time of the amplitude oppression need). Consequently, at the time of amplitude oppression 
needlessness, 56c11 to 56c1n of multiplication sections is outputted as it is, without oppressing each sign multiple 
signal xi (t), and they output the signal which carried out the multiplication of the weighting oppression multiplier, 
and oppressed it to each sign multiple signal xi (t) at the time of the amplitude oppression need. As mentioned 
above, a sign multiple signal with the larger effect which it has on the peak value of a carrier multiple signal 
oppresses signal amplitude, and can be prevented from oppressing a sign multiple signal with the small amplitude not 
much at the time of the amplitude oppression need. 

[0034] (C) 3rd example drawing 1 1 is the block diagram of the 3rd example of this invention which carries out carrier 
multiplex [ of two or more sign multiple signals ], and is transmitted, and gives the same sign to the same part as the 
1st example of drawing 1 . the 3rd example — ■ a peak detection system — setting — the difference of the carrier 
multiple signal amplitude-limiting before and after amplitude limiting — calculating — this — the common amplitude 
oppression signal which used difference as 1/several carriers is created, in front of the band limit filter of the main 
signal system, this amplitude oppression signal is subtracted from each sign multiple signal, and the peak of a carrier 
multiple signal is oppressed. 

[0035] the multi-carrier peak detector 54 — setting — frequency shift section 54a1-54an — the sign multiple 
signal x1 (t), x2 (t), and ... carrying out the multiplication of the carrier signal of frequencies f1-fn to xn (t), a 
frequency shift is carried out, and synthetic section 54b carries out frequency multiplex [ of each sign multiple 
signal by which the frequency shift was carried out ], and outputs carrier multiple-signal A-exp (jtheta). Amplitude 
limiting of the amplitude-limiting section 57 is carried out, and it outputs upsilonc-exp (jtheta) so that a carrier 
multiple signal may be set to setting amplitude upsilonc, as shown in drawing 12 . difference — operation part 58 — 
the difference of carrier multiple-signal A-exp (jtheta) and upsilonc-exp (jtheta) — z (= (A -upsilonc) exp Qtheta)) — 
calculating — the division section 59 — difference — z — 1 for the number of carriers (=n) — it carries out, the 
amplitude oppression signal za (=z/n) is generated, and it inputs into the amplitude control section 56. subtraction 
section 56g1-56gn of the amplitude control section 56 — each sign multiple signal x1 (t), x2 (t), and ... the amplitude 
oppression signal za is subtracted from xn (t), respectively, and the peak of a carrier multiple signal is oppressed. 
[0036] - modification drawing 13 of an amplitude control section — the modification of the amplitude control 
section 56 — it is — the differential signal z of drawing 1 1 — the sign multiple signal x1 (t), x2 (t), and ... the 
amplitude value of xn (t) — being based — weighting — carrying out — each sign multiple signal x1 (t), x2 (t), and ... 
from xn (t), subtract the amplitude oppression signals za1-zan which carried out weighting, and oppress a peak. That 
is, 56h of weighting sections, 1 compares the amplitude of each sign multiple signal xi (t), and it determines and 
outputs weight so that an amplitude oppression signal may become [ a signal with the larger effect to the peak value 
of a carrier multiple signal ] large in a sign multiple signal with larger signal amplitude. However, it is made for total of 
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weight to be set to 1. Multiplication section [ 56h / 21-56h ] 2 n carries out the multiplication of the weight to a 
differential signal z, and generates the weighting amplitude oppression signals za1~zan. subtraction section [ 56h / 
31-56h ] 3 n — each sign multiple-signal x1 (t) - the amplitude oppression signals za1~zan which carried out 
weighting, respectively are subtracted from xn (t), and the peak of a carrier multiple signal is oppressed. A sign 
multiple signal with the larger effect which it has on the peak value of a carrier multiple signal oppresses signal 
amplitude, and can be prevented from oppressing a sign multiple signal with the small amplitude not much according 
to the amplitude control section of this modification. Consequently, signal degradation (degradation of modulation 
precision) of the sign multiple signal of small-size width of face can be prevented. 

[0037] - Modification drawing 14 of the 3rd example is the modification of the 3rd example, and gives the same sign 
to the same part as the 3rd example of drawing 1 1 . 1/n Different points are the point of having formed the filter 60 
for a band limit in the latter part of the division section 59 to carry out, the point of having formed the amplitude 
control section 56 in the latter part of the filter 64 of ** main signal system, and a point of omitting the delay 
section 63 (referring to drawing 1 1 ) in ** main signal system, about the ** differential signal z. In addition, naturally 
it is possible to add the delay section. The amplitude oppression signal za acquired by 1/n Carrying out a differential 
signal z by the above configuration is shaped in waveform with a filter 60. After an appropriate time, in the amplitude 
control section 56. from the sign multiple signal xi (t) band-limited with the filter 64 of the main signal system, the 
output signal of a filter 60 is subtracted and the peak of a carrier multiple signal is oppressed. 

[0038] If it is made this configuration, even if overshoot occurs with the property of the filter 64 of the main signal 
system and it exceeds the set point, since amplitude limiting is carried out after this filter, a peak can be certainly 
oppressed below to the set point. Moreover, amplitude control becomes the superposition of a mere spectrum by 
filtering the amplitude oppression signal za, and peak oppression is attained, lessening signal degradation by 
designing the property of a filter 60 suitably. That is, according to the modification, bigger peak oppression can be 
performed by permitting degradation of some spectrum by controlling the band limit filter of a peak oppression signal 
independently of the band control filter of the main signal system, and setting the band limit filter of a peak 
oppression signal as a suitable property. 

[0039] - In the sign multiple-signal sending set which carries out carrier multiplex [ of the additional remark 
(additional remark 1) sign multiple signal ], amplifies this carrier multiple signal, and is transmitted Carry out carrier 
multiplex [ of two or more sign multiple signals ], and the 1st carrier multiple signal is generated, this — the 1st 
carrier multiplex circuit which amplifies the 1 st carrier multiple signal and transmits — When the amplitude of the 
2nd carrier multiple signal which outputs said two or more sign multiple signals from the 2nd carrier multiplex circuit 
which carries out carrier multiplex, and said 2nd carrier multiplex circuit is supervised and this signal amplitude 
exceeds the set point, It has the amplitude control section which oppresses the amplitude of said sign multiple 
signal in front of carrier multiplex [ in the 1st carrier multiplex circuit ]. Said amplitude control section When the 
amplitude of the selection section which chooses the large sign multiple signal of the effect which it has on the peak 
value of the 2nd carrier multiple signal, and the 2nd carrier multiple signal exceeds the set point, The sign multiple- 
signal sending set characterized by having the signal oppression section which carries out the multiplication of the 
oppression multiplier to said selected sign multiple signal, and oppresses the peak of the 1st carrier multiple signal. 
[0040] In the sign multiple-signal sending set which carries out carrier multiplex [ of the sign multiple signal ], 
amplifies this carrier multiple signal, and is transmitted (Additional remark 2) Carry out carrier multiplex [ of two or 
more sign multiple signals ], and the 1st carrier multiple signal is generated, this — the 1st carrier multiplex circuit 
which amplifies the 1 st carrier multiple signal and transmits — When the amplitude of the 2nd carrier multiple signal 
which outputs said two or more sign multiple signals from the 2nd carrier multiplex circuit which carries out carrier 
multiplex, and said 2nd carrier multiplex circuit is supervised and this signal amplitude exceeds the set point, It has 
the amplitude control section which oppresses the amplitude of said sign multiple signal in front of carrier multiplex 
[ in the 1st carrier multiplex circuit ]. Said amplitude control section The oppression multiplier decision section 
which determines the oppression multiplier which oppresses the amplitude of said sign multiple signal when the 
amplitude of the 2nd carrier multiple signal exceeds the set point, When the amplitude of the weighting section 
which performs weighting of an oppression multiplier according to the amplitude of each sign multiple signal, and said 
2nd carrier multiple signal exceeds the set point, The sign multiple-signal sending set characterized by having the 
signal oppression section which carries out the multiplication of said oppression multiplier by which weighting was 
carried out to said each sign multiple signal, and oppresses the peak of the 1st carrier multiple signal. 
(Additional remark 3) the additional remark 1 characterized by what oppression carries out the multiplication of the 
oppression multiplier to required time of day to a sign multiple signal, and the peak value of a carrier multiple signal 
is oppressed for — again — the sign multiple-signal sending set of additional remark 2 publication. 
[0041] In the sign multiple-signal sending set which carries out carrier multiplex [ of the sign multiple signal ], 
amplifies this carrier multiple signal, and is transmitted (Additional remark 4) Carry out carrier multiplex [ of two or 
more sign multiple signals ], and the 1 st carrier multiple signal is generated, this — the 1 st carrier multiplex circuit 
which amplifies the 1st carrier multiple signal and transmits — When the amplitude of the 2nd carrier multiple signal 
which outputs said two or more sign multiple signals from the 2nd carrier multiplex circuit which carries out carrier 
multiplex, and said 2nd carrier multiplex circuit is supervised and this signal amplitude exceeds the set point, It has 
the amplitude control section which oppresses the amplitude of said sign multiple signal in front of carrier multiplex 
[ in the 1st carrier multiplex circuit ]. Said amplitude control section Difference is divided equally, the operation part 
which calculates the difference of the amplitude of this carrier multiple signal, and the set point when the amplitude 
value of the 2nd carrier multiple signal exceeds the set point — this — Or when the amplitude of a means to carry 



out weighting, to distribute according to the amplitude of a sign multiple signal, and to generate an amplitude 
oppression signal, and said 2nd carrier multiple signal exceeds the set point, The sign multiple-signal sending set 
characterized by having the signal oppression section which subtracts said amplitude oppression signal and 
oppresses the peak of a carrier multiple signal from said each sign multiple signal. 

[0042] (Additional remark 5) It is the sign multiple-signal sending set of the additional remark 4 publication which 
said amplitude control section is equipped with the filter which shapes in waveform to said amplitude oppression 
signal, and is characterized by what said signal oppression section subtracts said amplitude oppression signal shaped 
in waveform for from each sign multiple signal outputted from the band limit filter of the 1 st carrier multiplex circuit. 
[0043] 

[Effect of the Invention] According to this invention, in peak oppression of a carrier multiple signal, the carrier 
multiplex circuit different from the carrier multiplex section of the main signal system for peak detection is prepared 
above. Since the peak of a carrier multiple signal is detected using this and the signal amplitude in front of carrier 
multiplex was controlled The peak of a carrier multiple signal can be oppressed, since peak detection time can be 
shortened according to this invention, the short-time delay section is prepared and the signal before peak 
oppression can be prevented from moreover inputting into power amplifier, without degrading the spectral 
characteristics of a carrier multiple signal. 

[0044] When according to this invention controlling the amplitude of each sign multiple signal and oppressing the 
peak of a carrier multiple signal, only the sign multiple signal of the large amplitude which affects a peak carries out 
amplitude oppression. Or in order to carry out weighting of the amount of oppression to a peak based on the 
magnitude of the affecting amplitude, According to this invention the sign multiple signal of small-size width of face 
can be prevented from deteriorating by peak oppression control of a carrier multiple signal (degradation of 
modulation precision) Since oppression carries out the multiplication of the oppression multiplier to the sign multiple 
signal of required time of day and the peak value of a carrier multiple signal was oppressed, peak oppression can be 
performed easily. According to this invention, since it constitutes so that a peak oppression signal may be 
subtracted from a sign multiple signal, and the band limit filter of a peak oppression signal is controlled 
independently of the band control filter of the main signal system and the band limit filter of a peak oppression signal 
was set as the suitable property, bigger peak oppression can be performed by permitting degradation of some 
spectrum. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the sign multiple-signal sending set of the 1st example which carries out 

carrier multiplex [ of two or more sign multiple signals ], and is transmitted. 

[Drawing 2] It is the property explanatory view of a chip plastic surgery filter. 

[Drawing 3] It is the explanatory view of a sign multiple signal. 

[Drawing 4] It is the 1st modification of the 1st example. 

[Drawing 5] It is the 2nd modification of the 1st example. 

[Drawing 6] It is the 1 st modification of an amplitude control circuit. 

[Drawing 7] It is the 2nd modification of an amplitude control circuit. 

[Drawing 8] It is the block diagram of the sign multiple-signal sending set of the 2nd example. 
[Drawing 9] It is the 1 st modification of the amplitude control circuit of drawing 8 . 
[Drawing 10] It is the 2nd modification of the amplitude control circuit of drawing 8 . 
[Drawing 11] It is the block diagram of the sign multiple-signal sending set of the 3rd example. 
[Drawing 12] It is the explanatory view of the amplitude-limiting section of operation. 
[Drawing 13] It is the modification of an amplitude control circuit. 
[Drawing 14] It is the modification of the 3rd example. 

[Drawing 15] It is the block diagram of the conventional CDMA transmitter. 

[Drawing 16] It is the AM-AM property (input control power/gain characteristics) of power amplifier. 
[Drawing 17] It is the AM-PM property (input control power/phase characteristic) of power amplifier. 
[Drawing 18] It is the block diagram of the conventional sign multiple-signal sending set equipped with the peak 
oppression section. 

[Drawing 19] It is the block diagram of the sign multiple-signal sending set which carries out carrier multiplex [ of 
two or more conventional sign multiple signals ], and is transmitted. 
[Description of Notations] 

51 1-51n Sign multiple-signal transmitting section 

52 Adder Unit 

53 Power Amplifier 

54 Multi-Carrier Peak Detector 

55 Oppression Multiplier Operation Part 

56 Amplitude Control Section 
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^ljf-^Di-Dn^ 1 t'^x b<5oSS(C^«9^itT I 
ft (In-Phase conpornent)^—^ D ij = l ,2 , • • -n) t Q 
(Quadrature compornent)^*— ^ Dqj(j=l,2,"*n) 

<d 2 \c m&rT Z> BlW/atyMH** ( S / P KftA) * 

1 2 i-l 2nf4#2*M«>f f — ^Dij, Dqjfci£«W§- 

*WICy, Cqj*r*»-rs«:«lHll6, i 3 ia#ttR[B] 

&1 2 i-l 2n*^a^SttS 

mix irt^w^mflr-B-vifca^i-s-frfifca, 

40 13 q tt#4£«lHlK 1 2 i — l 2n^tt^£;ft>6Q/&# 
Ott»aeil« -S- Vq St^j* LtQfiltd^t#lfit*r 

1 0 ^MLtV^o 

[ 0 0 0 4 ] VJfls* 1 4 tJIiS^T, 14i, 1 4 q f4 
^#»f I , Q«»<0»*S:«liRi-*^y^«E» 
7>f/^T*fc^ DA = ^ 1 51C*5V^T, 15 

i, 1 5 q fc&y^/l'? 1 4 i , MqOtB^^DAf 
»t6DA3^-^^5. 16 14 1, QJ*5*0>«F# 

so 1 7f4fi^H«^&it*BUT^U^V^^-r 
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•*\£?<jiirz>mjjmm®-?hz> 0 m&mm&i 6«da 

1 5 i GOtt^ft^tc*^ y T{f-^cosa>t£3l 
IU DAn 1 5 q OttiMtlC-sino)tS:* 

[0 0 0 5] CDMA*ajd*5V^T, ff-§-#fi{f 

*m (sis o-^jsas 1 3 i , 1 3 q com^;) ii % ^m-r 

^*m^f*n 2 lCjtm-£ 0 — * v SF*«AP B eantt* 
<5 tT—^:7T** (=Pmax/Pmean) 

[oooe] -m^, mmmmic&^x^ mm^m-t 

(Ell 5) O^itft^^^iS^jK*^^^ h7A« 

ftfc>*>, /SUMR*^ h^^ott*tt»*S6*«^iSH 

[0 0 0 7] Bl 6tttA**»©AM-AM»tt (A 
*^!7V^V«*) . El 1 7f4«;bJMI«<E>AM- 
PM» (A#'<17— /ffiffi*H4) <0«"C*>5. ffi^Jti 

sefcuftv^ ua>u A^3^r7— 

ft 6 £ ^ < ft 9 fi C«>5 **lcffitt31*i,as» 

£U #«Ftt«*j»^*s:ftS 0 ^-T ldBT^ofctb 

"-<^*S««»» \Z L T T v BiA y jjr ;j- 7 0B0 
SVMi-ttUciffV^ U-</PeD{l -g-tt 1 dB=* y/Uyyg > 
^^l£^So mf^Oi 9(CCDMA^ft^TI4t: 0 -^ 
[0 0 0 8] ^rx% ft*«*u^uoA*«€-Sl3fcP* 
-Z§r<D^i%m?) \'^/\'*:TlfX\tifi'<y9*yW) i kl:% 



5HJBas2feort: 0 Ell 5 {c^-T J: 9 l^fMff 

10 f^r^^^/Wf^IiaoT^t^MTiiDA 

*15i, 15q«Tfc5 0 mDA^ 
HS, Lj&>U C DM Aafl«Ttt«f tf- 

>rx^^<fts 0 ros^^tci^^bti, «i;ttf* 

h7^^/<X7.D7/jJ^^b^^ 

20 [0009] u±x r>, mis tc^-r* ? \^mt^<o 

&mmftmmmm&&Mistix\,*z mm^io-mAii 
^r) a mi 8ic*5v>x. eii 5 1 m-nftictem— 

«9F-g-*:WLTV^. fgr-8-tr-^-aiJE«2 0f4, 
ifoxy^a- :7*:lfetBU ^>^n-7°j|^:^l/ 

tf>. KI***Sr«F»#»«»Vi f VQtc^ff-rsc^tc- 
£t> % ^«Sr«)JEi-S 0 £JLb<B.fc 5 fci, 

$<X#. ffl*^iy^^70B0d$/h$ <.Tt 

^Sri68^.ftv^J: 5lc-C^So i~ft^^>. tBA*«»©ai 

i^DA^y/^^l 5O7;M^-/l/if6 0 Z(D£ 

^^^mfimmtDm^izM-tzmshvy h$t*&<x 

#t±S^^-<^ h7AOy^f X7n7$r«t^, ^fc, 
[0 0 10] 

^^^c EI i 9 tt^j&^.«»co«F-&#JI«#«:^^ y r 



«*flr*fc»**«*i- SSMIiaK {TX) 2 2*s{*DP 
Si 1 6 1* A f mffiroAftftf ,~fnffl^P7fSfia 

f)ie^P-r«>o -a-^su 1 8 i 

1 ~in*»e>WAi-«aMt«**** !,r ** l '" cm * ,i 
i 7 tcA^i u y r#a$*wt£ 

[0011] SI 1 9 OW##*«-9tS(S*«' 4 , **ve 
«1 7t?*e(B-r5^^ !)7#lffit0^77^^ 

ffliJEi" 5 it » f - * »ff »JW^« < fc S . 
[0 0 1 2] EJLha»fe#!SW<Olftjtt, *YyT#affi 

3&9!0>BiJroilfttt, fax <0&^&M.fe^<»W»*W®\' 
[0 0 13] 

ft y 7#itTi 1 tf>3-+ y r#fi<B^-Sr*fiS; 
<£>*-r yr^-itiHjiJS, (2) wtim&<oft-f§r&mfe-%**r 

+ y T#ai"St& 2 y T#fi[H]SS> (3) fiff12^ 2 

S. #fgiKrogll<^*IftJ«&i^ ^r-ir y T#«{S-^-w 

*~ S2©^ft!J7^ 
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©if— ^&«3E-f-5. 
[0014] *|gBJ»S& 2 OSMffifmtt* * 2 

■r y r #a<§ -§-roig*B* J »:^*® * * - 

»ff«#*£j*U 
[0 0 15] »±oJ:5fc. *»Hfc.fc*ur, *t!)7 

mnttewiw-rmmmo** y T^atus&fc^tf. 
y refill -^ro^^^ f;w#tt^ftst5;i'i<, 

SSiSBSr^tt 5 ft if tt t°— ? WUEmlwif UrtffiJj&im 

u-t** y r#afit-*§-» 

[0016] X. J5ffiaS£.^^B#^J»^-^#-Sft^-^*)- 
[0 0 17] 

\%w<»mm<ortm (a) isi^js«»j 
b 1 + y r#ittsMit« 

B-Cfo9. ^Htf*n*t!)7^1U S^3*i 
ll■IUXi^«i- ; 5«^Sr%bT^^-5. 5 1i~5 1ni±*ix 

w 1 ^r-v y Tftem^mm^mmn. 5 2 1±=§-*?-*§- 
,0 srjo»urmy3-f**n#«p, 5 3t±n^-¥ y r^o^a 



(5) 



Hfrffl 2002-305489 



a Q «F***«»«fflr» 5 11-5 intmnu 
6o s 4tet°— ^mih<oti^\c^n^Mm^^^ y 

y rtv-^tftaiHiKs 4d»e>m*i--6^-Y y r**«-s- 

EE«»z &ffl*-ra»/E«R«*6B. 5 6t±ttlJE4Mfcz 
RUS*«F*#»«*xi (t)--xn(t)©«*l«Jl»<5V^T 10 

[0018] «F**l[«*iS«» 51i-51 nttl^-O 

iE^ 6 2 om*«*«r«Ji"t"So 
[0 0 19] 7^;^6 4iil«W5 6^b(ilM 

sfieam $ ttfcff *«iiRi-s * 

U I/Tc(Tc«:^!y^*l)£JLJi^W«tt^FS"Cfc 

^n^tS^/c^-r^^O^^^Il 2 (a) <D&mA 

/U*6 4lCtt*h,«1^ H 2 (b) iC^-fVP— ho- /V 

2 (a) *>SVM±|g|2 (c) jC^-f#ttAJCJi6 <t 9 

yi(t) - {g(|z(t)|)/|z(t)|} 
| z (t) | = 2 i x i (t)exp(j a) i t ) 



[0 0 2 0] « fflfcRS^ 6 5 f±#-§-*fi«*|C^-Y 

y r««*f i-f xx^mu^xMiH^y virz> 9 

tolcte. HI 5-rittWb*:J:5^»tt*^7Hf|S6 5f± 

^£/£fi&6 l^feffl*i-S«F-^*S«-g-© I * 
y Tff^xoscoitSr^^U Qj$#lC-sintoit£rJ^ 
U UTUJ^r*. aHtEH»6 6WE 

§§5 2tcA^i-^ 0 H-ett#ac2jtae»i*6 som^ 
[0021] y r tr— ^miuKs 4ic*5^ 

T. «8»V7 h« 5 4 a i - 5 4 a n I4»f #l«t x 

i(t), x 2 (t), . . . x„(t)i^tyrMtfi-fn 

fcfUjr h U 5 4b 

«-©-SrW*i-*o «F-S-*KfB*xi (t), x 2 (t), . . . 

-5 4a„fiW#if|^xi(t), X2(t), . . . x 
n (t) l^exp (j co 1 1) , exp (j co 2 1) , . . . exp (j CO n t) ( CO 
»-2«fn)Sr*»Ur«**'>7 hSriS-To ^tDTO 

;h,S:H3 (A) l:*tJ:5^w^^Jiir«8ft 

[o o 2 2] »iE«#stir*P5 5f±, ^-Yyr^sft^- 

3 e .^flctttcitt, (l) ,(2)5£tcJ; ?)flJJE«««r*J?><5 0 

«f*M«*«:xi(t), «.«»JE*<0«F.**S« 
flryi(t)c:t§o x, y ttttXft WAS"*- 



(i=i- 



i(t) 



g (| z (t)|)fi»ffi«r««i-5B8*"C*>»), SI 

g (I z MD-I z I 
g (| z (t)|)=uc | 

z = g(|z(t)|)/|z(t)| 

[0 0 2 3] fii)BM0gP5 6(C*5V\T, 5 6 an 

-5 6 a m xi(t)fc»fl£«»«r**-r 

y T#fi« ^<3^-*«fc^;t V^f 



0) 

(2) 

y y7<D»&* (3a), (3b)^X*-^x. ^H^> 0 

40 

| z I ^ v ccom^ (3a) 
| z | > v c<om& (3b) 

6 a 3 n&&%t z = 1 -C&jh/ff , #^#^5 5 6 a n 
-56am fc#U=E«« z = 1 ^rA^li-^o r. Ojjg^r, ^ 

t>»ffibftV\ t^L, lW5 6a 3 l±?|JlE«z< 
so U <fio*HE»»!:f41 «rA*i-S. *^VT 



[0024] -an safc««>as»«i 

H 4 fi» l HlKffiloSR 1 9 > H l ©JB l 

y r tr— * tfctMP 5 4 rtasij:^^ * 5 io 
3 (b) ic^i-i *>{c^-— ^ty/zHT^T^/BS 

[0 0 2 5] H5*i*lS«5«^>»2 8E»WC*>?l. H 

5 4 di — 5 4 dofcRf*. *^t!)7©»*#J 

£o 7>f 5 4 di-5 4 dnlcMfit»^7^/^ 
6 4 £ HI MM* (ti?Ltf^-bWXK3t>fy4 

if) jE^^^yr^M^f 

5 0 — 7>f ^ 5 4 4 dnlCjBfi^#tt (>T 

[0026] ■ wmmwn<ovmm 

[U 6 0«B©J»laJ^*5V^T. ffe»lfl$ 56b n - 56b in 
tt*ffWl«*xi(t)lCjf|lff**2 t**t5. tt* 

A5 6 b2»*«ftM«*xi(t)0*«*:H:*U * 
•v y r#*«*©tf— *«c*;t*lM»©:fc*v*« 

^ta o ^5ttffiJ-*3V^T. Jt««fP5 6 b 2 ti, 0) 40 

56b31~56b3n ^LM^M^XiW^^W 

J: 5»^U. (2) mJ£?J 5 

t6i5^t^o rcoje*. i?W^5 6b 3 i~5 6 
b 3n ttffi««]JE*KB*. #^f^Mf x i (t) £$3J£-f- 

$ tt«F-»#*«#*4»£Ei- s r £ ft < *ro£ * a* u so 
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[0 0 2 7] *WBE*^ S ^^«#ALStt, «U£«ft«* 
£&5 5 (Ull) <£ 9 ttl^^ix6o -Tftfc>*>> »fiE«»i* 

5 5 ji^r-Y y r#Mt©fi«^RStt " c»tt 

&frtf«]JBE«* z = 1 fcHU*i-5 - ^ 

ALSSrtB^-TSo 

[0 0 2 8] H 7 OjR(BfM»»Hli3V^-C, *JW» 56c 
u - 5 6 c m tt«»«F*#*«# x i (t) mffl]EE«» z *> £ 
v^±i£*JM-*o itll»5 6c2tt4Mf**Mtxi 

(t)*>«B*:Jfc«u y r#fi«^cot e -^«tc# 
x % itK^5 6c2ti> a) $ isy-vK^mm 

(MME^fiB*)* -te^? $ 56c3i~56c3n (C^J-UT 

i &m$arz>£ 5Jt^u (2) »E^>r 

^^^P 56c ii - 56c m Ji«B»ffi^3l«F. 

^&mm^ x i (t) ^^ff-r^> c t & < * * a* u 

[0 0 2 9] (B) f&2Mtem 

5 6 dif4#«F***«*xi(t)0|g«SrJt«U 

EM z ^/h^ < ^5 i p ^l^^Mt^o fc^^i 

w^l/z^ft>9. z=0.8"CfciXtf. w^l.2 
5^ft6 0 ^oT. — «i:UT*mcJ:?}«*«:3««l 

[0 0 3 0] fi^#(tlH5 5 6 d j fi. Wlffi^iS: z^lT 
«>tU«, l^tttttSI ^ft< 1 5 6 

d2i-56d 2 n^t6o :©8*, *W»tUAttA 
V\ L^>b> z < 1 -Cfctutf**#»t»5 6 dil4»ffi 



(7) 
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[0 0 3 1 ] • SMflflttlll&oSTBffl 

H9. a 1 0 tt««»j«asoK»«T*> 0 , cii^^fi 

»JE^Sfft*jao«F**»fl|*l2:#ur 10 

9 0M*g^J«I«P«C*5V>T, MljEffM^tt A 5 6 ei 

«t*«F*#*flr#x i(t)<oigiig£it;«u y T#fi 

6 eifi»ffi«*z^S^WiSr#Jtfcfc<0^*3(t»5 6 
e 21 — 5 6 e 2n KXt) U ^® A 5 6 e 21 ~ 5 6 e 2n tt 

>^^56e3i-56e3n KA^-f-Sc 
[00 3 2] tl/^^5 6e 3 i-5 6e3n tt v (1) fi]JBE 

x i(t)£r^O£;£ffi*>U (2) 

.*PflEifi&K«P), f»S5 6 ezi -5 6 e 2n OffcgtfS^fc . 
W^lt6o t^ tV^^-5 6e3i-5 6e 3 nlil 
(MUffi***. *»*#fi«*xi(t)£«]JEt-ar 

<*<o**tb;fcu MWWE*fiwi», ^yr^am^ 

5^«#ALStt* 5 5 (BIS) <£ 

flwasftSo -rftfc>*>, »ji««s*se5 5ia**y 

= 1 ^ft^i" £ tmc#lj£?4 * V^«*ALSSr«^* 

[0 0 3 3] 110 nffltmmtK&^X* «iJE«»:fi 
*Wtt«5 6 f if4#«F»#mflir*Xi(t) 40 

u y r#aL(s^f-^«ic»i-sjK»ds^:^v^ 
^z (cfi^wi^r^ttfc^o^m^-r^o t^^^56 

f 21 -5 6 f 2n fi, (1) ^ >^T*ftV^(iR« 

*W£*»S), 1 «railRLUT**»«5 6 f 31 -5 6 f 
3nlCfcti*7U (2) 5>i/l*(iglB»JEa^S|B*). 

mnn 5 6 f 3I - 5 6 f 3n iumx-r z> 0 - <om^ 

»5 6cii-5 6ci« temmtom^mms . so 



*«F#*«fflr*xi(t)JCj[*.f*ft«iJE«»C«r* 

[0 0 3 4] (C) S3^MJ 
HI 1 liS^f f U T^lLTlf t 

*5 Kilt it^t y r#m<t •*§■<& e-^ &»j£-r 

[0 0 3 5] -*vl^^-Y y T ^&tH[E]&&5 4(C*5V^ 
ts h«5 4 a i-5 4 a»tt»f *ltttx 

i(t), x 2 (t), . . . Xn(t)^HSR»f 1- f n<D*^ y 
T (I #St5RJ|l LtW*^7 h U <g^A 5 4b 

(4, B12 t^i-<t 5 y T #S«*asRj£«« « 

5 8 l±*x V r^mm^A • exp(j6)tvc 
• exp(jd)(0^^z (= (A-dc) exp(je)) $r^^ 

T. S«»j£ff # z a (=z/n) Sr*^bTfi«»J» 
A 5 6 iCA^i-^o 5 6 <Dm%U 56gi- 

5 6gn(l XI (t), X2(t), . . . Xn 

(t)frb*th^tiMmtoizm^z a $r^»t-c^^ y r 

[0 0 3 6]. • aEHIHflllVOKKfl 
H 1 3 (l««Bffi«PA 5 6 tf>a£JB«|-efc ^111 

"«*Z Sr»f#l«txi (t), X2(t), . . . Xn(t)<£> 

«*Mfc*<3v^Tm^f*rtu. Mt^mtxi (t), 
x 2 (t), . . . xo(t)*Ul[*f*»tUfciR«iqiffi«#a 

^#it^P5 6 hili*«F^a«-^xi(t)0««SrJt« 

6 hzi -5 6 h 2n l±H»«*z ^m^Sr*Wb"C 
m*#tt*«»£E«-» z ai-z a n ^Mt6o 

5 6 h31 -5 6 h3n 14. XI (t)-Xn (t) 

d^-ttL^na*f*»tbfcS«*U£E«*z ai-z a n ^r 

»«©«««W»»J2iJ:ixtf. y refill t:°-^ 
ft t c 4- 7L Z mm & * # V ^ # S fB » fx iff! » » 
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[0 0 3 7] • SB 3 mMM<omMM 

mtm— ^ft^tem-n^ztt^**^* ******* 

(D»WB# z Sr 1 / nf6^ 5 9 <D*flfc|CflF*MIB 
ffl©7-f^6 0trRlttjfSi, ®^fflt#*©^-f^6 

^*3V^T51J6«6 3 (HI 1#RR) ^fB&UTV^^ 10 

»ffi«#z a fc 7 * 6 0{C± 

4 -e«*fWIRS *tfc»*#««*x i(t)J:97^6 

[0 0 3 8] 3&»36*S«*fci-ixtfs *(B#*«>7-f7^ 
SPEW* «at7-f^J^t«CtlcJ;!) MWP 

[0 0 3 9] • faiS 

(ttiai) »*«fl*«:^^yT#su «**yr 
«k whimmmp*!** ^2cD^f-yy r#sft 

t5S«», JB2«>^-ryr*Mfll*0**i39SR3e*[*: 
[0 0 4 0] (ftE2) fft#t«tS:^yT#l 
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y T*»«*fctfWUTi£«i-afSi^** y r#miH] 
*i-5«2 0*-Yyr#m{B*o«««:E«U 

-rzmmuffln, *»«*■«»**** ^20^ 
y y r #sffi*«>s«* 5 KStt**8^^ £ # . luia^* 

ttrtSrfr ?a^tttt£B> «re*2<D**yr#*«#*> 

»*#it s^fc«ffi*«k«r»* txi 1 y y r #m 
5. ittl««fci-sf*Eix#B2ia«fl5W*#»« 

[0041] (#tB4) ^mtir^^y^i 
u ^^-Yyr#mm*^ii'i'iuT^m-r^^ : *#s{B 

^-Yyr^mtHi^> «re»2«>^-Yyr#aiai*^feffl 

y y T#m{f^^§«^^ffi£^ fc ^> 

»3I#«:*#U £>£W*. 
(SDtl*ttlttTE»U-C«WliflE«*t4«t5# 

a. tfjfas 2 03- y y r 

[0 0 4 2] (WIS 5 ) ttCKMffifPtttt* ftufSig*!^ 

» 1 t y r M0*©»««iiR7 1 9 

[0 0 4 3] 

, gijfls>tr-^iftmffl<o^^yr#miiiK«rR^, zti*m 



(9) 
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16 



ij>i s: mhh u x * -y y r 0>mm-f§r<D tr- * £#ffi-r -5 * 
t**LT*t y r*««*otr-^««r»EEi-s J: 5 

»WfcJ:*Ltf, fc°-^JE<f^£^#»f 5 Self 

<fc 9;*c#fctf— *«iJE#-ct 60 
[0 1 ] ^F-ir y T#fibT^{§i- 

. [El 3] «F##fi«#otftWEI^*>S 0 
'[B4] *lS«fc«olBUE*«T*>5. 



[0 5] »lHHfiffil^m2S5?g«T?&So 
[1216] g«#Jt9lHlK^JBl2E»«y-e*)5o 

[H7j m««iiBiMojii2ie»MT<b«. 

[EI 9] H8 0««fH«l|§IBO]BlK»ffilT«>d. 

[Ell 2] S«»IPl«o»f^|ftMHT*><5o 
[013] Mffitt@tt0K»M'?*>* o 

[014] af3^Jfi«^SE^J-Cfc5o 

[015] tt*<OCDMA«ffi«^H-Ct,6. 

[016] ffi^it^O AM-AM#£fe (A^?-/ 

[017] *#i««*G>AM--PM4*tt (A^^17-/ 

[018] tr-^»i£SPS:«x:fcffi*<0«F-^#aL«#3S 
«K«o«fiS;l2|-CfcSo 
[01 9] «*©«*^«F»*JI«»«:*iryr#mu 

5 1 j - 5 1 n 
5 2 JP^gtf 

5 3 n.xmmm 

54 ^^tyrt^^fM 

5 5 ftjKJFA 
56 



[06] 



[07] 




ALS " 



56c 1t 

-9- 
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[0 9] 



56e. 



z 



56e 21 



ALS 



56e 2; 



56e, 



56e 3: 



56^ 



■n 



yn 
566^ 



XI - 
x2- 



ALS 



Z 



[Hi 0] 



56f, 



/56f 32 
-»0 > y2 



56f 2 



J6 f sn 
4^ 



56f 22 
4 SB. 



yn 



l/56f 2n 
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[017] 
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